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摘   要 
生化需氧量（Biochemical Oxygen Demand，BOD），指水体中微生物分解有机




应用于城市污水和天然淡水中 BOD 的测定，但专门适用于海洋污染监测的 BOD
传感器尚未见到报道。论文工作利用光纤光化学传感器响应快、检测过程不耗氧
和易微型化等优点，通过海水耗氧菌种的筛选和 BOD 光化学传感装置的构建，研























































Biochemical oxygen demand (BOD) is the amount of oxygen required for the 
bio-oxidation of organic pollutants in a solution. BOD is one of the most widely used 
and important parameters for the estimation of water quality. The authorized method for 
BOD determination adopted by the American Public Health Association Standard 
Methods Committee (APHA, 1989) was BOD5, which not only requires 5 days of 
tedious procedures, but also demands experience and skill to obtain reproducible results. 
In the past decade, the rapid method, microbial BOD sensors have drew a lot of 
attentions. Now, the Clark-type oxygen electrode based BOD sensors have widely been 
used to determine the BOD value of wastewater and freshwater, but there are very few 
BOD sensors can be applied in the BOD determination of seawater. In this dissertation, 
for rapid and stable on-line determination of BOD in seawater, the studies focused on 
the development of a fiber optical BOD apparatus have been presented.  
This dissertation includes four chapters: 
In chapter I, the principles, developmental routes, and the research status of BOD 
sensors were introduced. 
In chapter II, after immobilizing microorganisms on sol-gel-PVA, the respond 
characteristics of BOD microbial sensing films in seawater were investigated. In the 
estimation of low BOD content of seawater, the employed sensing film with 
co-immobilized bacteria presented a good sensitivity, stability and reproducibility, and 
could be anticipated for on-line measurement of BOD in seawater. 
In chapter III, the principles, configuration, and working process of BOD apparatus 
were described. The effects of temperature, pH and salinity in the measurement were 
investigated as well. The BOD apparatus was employed to determine the BOD of 
seawater and the obtained results were compared with authorized method well. The 
BOD apparatus showed a good sensitivity, stability, reproducibility and a good 
correlation with BOD5.         
In chapter IV, the principles and methods of BOD apparatus integrating with 














- IV - 
solely be applied in the BOD determination of seawater, but also was provided with a 
good integrating function. It could be integrated to monitoring ship together with other 
apparatus for marine pollution investigation, which provided a practicable apparatus for 
the marine pollution investigations.  
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氧量(BOD) 、化学需氧量(COD) 、总有机碳(TOC) 、总需氧量(TOD) 等指标综合
反映有机污染物的污染程度的指标分析，仍将是水环境监测中的重要手段。 
其中，生化需氧量（Biochemical Oxygen Demand）简称 BOD，是水体中微生




目前我国对进行水体 BOD 值的检测, 普遍采样传统的五日生化需氧量标准稀
释测定法。该传统的测量方法不仅需要五天培养等许多复杂的程序, 而且要求分析
人员具备熟练的操作技巧，因此无法实现对环境的实时或在线监测。为解决这些
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推荐该法，我国颁布的水质分析方法 GB7488 - 87 亦采用该方法[2,3]。 
传统的 BOD5 测量方法采用标准稀释法。其测定方法为用已溶解足够氧气的稀
释水，按一定比例将污水样品稀释后，分装于两个培养瓶中，一瓶当天测定其溶
解氧(DO0) 的含量，另一瓶水样密封后, 于 20 ℃条件下培养 5 天后，测定其溶解
氧(DO5)的含量，二者之差即为 BOD5 值： 
BOD5 = DO0 - DO5 
测定方法的原理为在（20±1）℃下培养 5 天，某些好气性微生物在有氧条件下，
分解样品中化学性能较稳定的有机化合物，这些有机物经过醇、有机酸等中间产









生较大偏差，使 BOD 的测定精度更差。 
(2) 重现性差，测定值的波动范围大。由于污水中有机物的结构不同，其生化降解
过程所需时间也就不同，因此用标准稀释法测定污水 BOD，其重现性较差，
测定值的波动范围大，分析误差可达 ±20 %。 















第一章  前言 










吸作用产生与耗氧量相当的 CO2，当 CO2 被吸收剂吸收后使密闭系统的压力降低，












德国的 WTW 公司已基于压力法生产出了 OxiTop 系列产品[9]，其特点为操作
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方法利用活性污泥强制曝气降解样品 2 h，控制温度在 30 ℃～35 ℃，经重铬
酸钾消解生物降解前后的样品，测定生物降解前后的化学需氧量，其差值即为












图 1.1 WTW 压力法 BOD 测定装置 
Fig. 1.1 WTW OxiTop IS6 BOD Sensor 
图 1.2 VELP 压力法 BOD 测定仪
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